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However, ifall ofthese [factors] are known,
then perhaps it will be possible to better
predict-scientifically-the effects."
Hamers says such metal-tolerant bacte-
ria have potential use as removers or oxidiz-
ers of certain types of hazardous metals
from the environment. It might even be
possible, he adds, to genetically engineer
bacteria to selectively oxidize particular
metals or to work their chemistry under
beneficial circumstances. This is good news;
because the process ofremediating AMD is
so damaging and expensive, predictive
tools, design performance, financial assur-
ance, and monitoring are increasingly
important in the mining industry.
TB: New Research on An Old
Disease
Tuberculosis, which currently infects one-
third of the world's population, claims
more lives annually than any other infec-
tious disease. The World Health
Organization estimates that 8 million peo-
ple become infected and 3 million die
from tuberculosis each year.
Tuberculosis spreads when infected
people cough and sneeze, and others inhale
infectious droplets circulating in the air.
The Mycobacterium tuberculosis microbe
lodges in the lung, producing symptoms
including coughing (sometimes bloody),
chest pain, fever, and weight loss. In the
past few decades, outbreaks of tuberculosis
have been reported in hospitals, prisons,
schools, homeless shelters, bars, and facto-
ries, and passengers on commercial airlines
have been infected by neighboring travelers
and recirculating air.
As the number of new cases rises, so
does M. tuberculosis's resistance to antibi-
otics. A four-year study involving 35 coun-
tries, reported in the 4 June 1998 issue of
the New EnglandJournal ofMedicine, finds
that 36% of tuberculosis patients treated
for less than a month harbor microbes resis-
tant to at least one ofthe four main antibi-
otics used to fight the disease. According to
the report, patients need to take all four
antibiotics (isoniazid, streptomycin,
rifampin, and ethambutol) for two months,
then continue two drugs for another four
months for the therapy to be successful.
However, many patients fail to comply
with the lengthy treatment and help to
spawn drug-resistant microbes that are
immune to treatment.
Several recent scientific breakthroughs
may, however, turn the tide in the battle
against tuberculosis. An international team
led by Stewart Cole ofthe Pasteur Institute
in Paris, France, and Best Barrell of the
Wellcome Trust Genome Campus in
Cambridge, United Kingdom, sequenced
the bacterium's 4,000 genes, and published
the results in the 11 June 1998 issue of
Nature. The findings provide clues to the
bacterium's defense mechanisms. For
example, at least 250 diverse genes of the
bacterium are devoted to lipid metabolism,
more than any other bacterium sequenced.
This suggests that M. tuberculosis digests
lipids from host cells, then uses these lipids
in its own cell wall, which is notoriously
impermeable to many antibiotics. "All
those enzymes, and particularly those that
let [the microbe] use host membrane lipids
as starting materials, are important drug
targets," says Clifton Barry, head of the
A chronic culprit. Despite advances in science, tuberculosis continues to plague the modern world. New
understanding may help researchers apprehend this infectious disease.
tuberculosis section at the NIH's Rocky
Mountain Laboratory in Hamilton,
Montana, and a coauthor ofthe report.
In a separate project, Barry identified a
molecular target of isoniazid, the most
widely used antibiotic for tuberculosis.
Although isoniazid treatment dates back to
the 1950s, no one knows exactly how it
works or why some tuberculosis strains
grow resistant to it. But Barry and his col-
leagues reported in the 5 June 1998 issue of
Science that isoniazid attacks the enzyme
KasA (beta-ketoacyl-acyl carrier protein
synthase) needed to synthesize mycolic acid
for the bacterium's cell wall.
The KasA findings form the basis of a
new assay for screening tuberculosis drug
candidates. A reporter luciferase gene that
glows when a drug effectively attacks KasA
was added to an enzyme that increases
when treated with isoniazid; the light pro-
duction is easier to measure than the
enzyme activity. Barry, now an investigator
at the NIH's Laboratory of Host Defenses
in Bethesda, Maryland, and researchers at
Pharmacopeia in Princeton, New Jersey,
are screening millions of potential antitu-
berculosis compounds.
A new tool that produces large num-
bers ofmutants of M tuberculosis provides
another method for advancing new drugs
and vaccines. Generally, mutants provide
insights into a microbe's survival, route of
infection, and drug targets. However, the
lack of tools for manipulating the M.
tuberculosis genome, such as an efficient
delivery system, has hindered progress with
standard gene-modifying agents such as
transposons.
Scientists William R. Jacobs and Barry
R. Bloom of the Howard Hughes Medical
Institute at the Albert Einstein College of
Medicine in the Bronx, New York, have
developed a new vector, called a "shuttle
phasmid," to make mutants ofM tubercu-
losis. The shuttle phasmid combines a
mycobacteriophage (a virus that infects
mycobacteria) with an Escherichia coli plas-
mid. The shuttle phasmid efficiently carries
transposons inside M tuberculosiscells, gen-
erating large numbers of mutations. The
construction of the shuttle phasmid was
described in the September 1997 issue of
the Proceedings ofthe NationalAcademy of
Sciences. Since then, the researchers have
collected more than 10,000 mutants with a
random distribution of mutations. "We
keep making them, and hopefully we will
statistically accumulate enough to cover all
the genes," says Bloom.
The shuttle phasmid attracted the
attention ofGlaxo Welicome in Stevenage,
United Kingdom. On World TB Day (24
March 1998), Jacobs and Bloom (who
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recently moved to Harvard) were named
scientific collaborators with Action TB, a
Glaxo Wellcome initiative aimed at find-
ing new treatments. "We need new drugs
that are much better than existing treat-
ments, and a vaccine to replace [the cur-
rent one]," says Ken Duncan, Action TB
program manager. "The mutants generated
by shuttle phasmids can be used to identify
genes involved in the infectious process
and find attenuated strains as possible vac-
cine candidates.".
The State ofthe
World's Health
If navigating the world of environmental
health seems a daunting challenge, you're
in luck: WorldResources 1998-99: A Guide
to the Global Environment, released last
July, provides a veritable atlas ofthe myri-
ad issues, themes, and factors in today's
environmental health landscape. The
report is the eighth in a biennial series
published jointly by the World Resources
Institute (WRI), the United Nations
Environment Programme, the United
Nations Development Programme, and
the World Bank. Each report studies a set
of trends within one facet of the global
environmental. Past editions of the report
have concentrated on global climate
change, sustainable development, popula-
tion and natural resources consumption,
and the urban environment.
The eighth edition explores how
changes in the environment relate to
human health. According to the report, a
number ofavoidable environmental factors
that contribute to adverse human health
effects are caused by changes wrought by
human hands upon the environment and
its ecosystems. In the underdeveloped
world, these contributing factors include
many ofthe "usual suspects" among health
threats, such as the contaminated drinking
water (attributable to lack of sanitation)
that contributes to 7% of all deaths and
disease worldwide. In developing nations,
the very economic growth that energizes
those nations also often threatens their citi-
zens' health. Unchecked and unregulated
development of highways, dams, factories,
and agricultural enterprises creates not only
energy and crops but also pollution and
land degradation.
"Experience has shown," states the
report, "that it is possible to manage eco-
nomic growth in ways that preserve envi-
ronmental quality and enhance human
health. But this will not come from ran-
dom interaction of market forces alone.
Achieving the benefits of economic devel-
opment while minimizing its deleterious
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In 1977, Congress enacted the Federal Mine Safety and Health Act (or Mine Act) to
provide improved workconditions and practices in U.S. mines in order to reduce min-
ing-related deaths, injuries, and occupational diseases. The Mine Safety and Health
Administration (MSHA), then four years old and newly rechristened, was entrusted
with the congressionally mandated mission. Today, the administration inspects
approximately 1,700 underground mines four times each year and 12,600 surface
mines twice each year to ensure compliance with federal safety and health standards.
MSHA also endorses rigorous education as a means ofpromoting mine safety, and the
MSHA home page, found at http://www.msha.gov, offers a modern-day medium for
meeting an age-old safetychallenge.
The home page features a series of special alert bulletins, which keep readers
apprised ofproduct recalls and expirations, MSHA policy updates, and case studies of
mining accidents, along
with information on
how such accidents can
be avoided in the
future. The Safety &
Health Information link leads to a menu of specialized health information options,
induding links to health and safety bulletins, equipment safety, rescue techniques, and
technical reports. The Statistics link accesses summaries offatality, accident, injury, ill-
ness, employment, andproduction statistics that are broken outgeographicallyand tem-
porally. This link also leads to a number ofreports, such as the MSI-A Inspector Dust
SamplingResultsforMetalandNonmetalMines, which summarizes a five-year study on
exposures to miningdusts andparticulates.
The Fatality Information link goes to a page ofaccident investigation reports and
"fatalgrams," bulletins intended to alert the mining industry to deaths in coal, metal,
and nonmetal mines. Each fatalgram includes a list of"best practices" that might have
prevented the accident. MSHA hopes these bulletins will lead to increased safety
awareness among miners, mine administrators, and mining organizations, and encour-
ages readers to distribute the fatalgrams. Back at the home page, the FOIA Reading
Room link offers quick access to MSHA handbooks, manuals, policies, procedural
instructions, and petitions for modification to existing policies. Also featured on the
home page is information about the steps MSHA is taking to combat pneumoconiosis,
awidespread but eradicable disease among miners.
The MSHA home page indudes plenty of contact and background information.
The District Home Pages link allows viewers to reach the MSHA district offices that
have Web sites. Because many ofthe district offices are not yet online, the home page
also offers a Mine Emergency Numbers link, which lists a toll-free number for notify-
ing MSHA ofa mine accident or emergency. The Statutory & Regulatory Information
link offers a direct route to the legislation behind the administration, including text
files for the Mine Act, pertinent sections of the Code ofFederal Regulations and the
Federal Register, and MSHApublications. The Media Information link leads to tran-
scripts ofnews releases, special reports, speeches, and congressional testimony issued by
MSHA. Finally, the MSHA ... Some Information link outlines the nuts and bolts of
MSHA, induding its mission statement, statutory functions, organizational chart, and
history.
MSHA's educational efforts don't stop with the miners themselves. The Education
& Training link on the home page provides information on scholarships, state grants,
and mining safety training programs for MSHA employees as well as other federal and
state mining industry and labor organization personnel. The Employment
Opportunities link allows users to access job opening databanks for the Department of
Labor, the U.S. Office ofPersonnel Management, and state and private bodies. And the
Our Page for Kids link contains educational materials geared towards children, indud-
ing a "cyber-prospecting" page and explicit warnings about why mines, quarries, and
gravel pitsdefinitelyaren't goodplaces to play.
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